We claim: 



A compound having the general formula/1, 



4 ^ h 



R— O NH 

/ 




wherein: 

R 1 and R 2 independently of one Another are hydrogen or (C r C 6 )-a\kyl 
which is unsubstituted or substituted b/y R 3 , or in which the radicals R 1 - and 
R 2 - together are a saturated or unsaturated bivalent (C 2 -C 9 )-alkylene radical 
which is unsubstituted or is substituted by one or more groups from the group 
consisting of halogen, (C^CeJ-aWl/dC^CeJ-alkoxy, (C 6 -C 14 )-aryl, (C 6 -C 14 )-aryl- 
(CVCeJ-alkyl-, (Cg-C^J-heteroaJj^l.ntpC^J-heteroaryl-CC^CeJ-alkyl-, (C 3 -C 12 )- 
cycloalkyl, (Ca-C^-cycloalkyl-fjcJc^-alkyl- and oxo, where a 5-membered to 
7-membered saturated or unsaturated ring which is unsubstituted or is 
substituted by R 3 and which/ is a carbocyclic ring or a heterocyclic ring 
containing one or two ring npogen atoms, can be fused to a carbon-carbon 
bond in the (C 2 -C g )-alkylene/radical; 

R 3 is (C^C^-alkyl.ACa-C^-monocycloalkyl, (C 5 -C 20 )-bicycloalkyl, (C 5 - 
CaJ-tricycloalkyl, (C,-C s )-l\koxy, (C 6 -C 14 )-aryl, (Ce-C.J-aiyHC^C^-alkyl-, (C 5 - 
C 14 )-heteroaryl, (Cg-C^-heteroaryl-CC^CJ-alkyl-, halogen, trifluoromethyl, 
cyano, hydroxyl, oxo/ nitro, amino, -NH-(C r C 4 )-alkyl, -N((C 1 -C 4 )-alkyl) 2 , 
-NH-CO^C^CJ-alkyl, pr -CO-(C r C 4 )-alkyl; 
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R 4 is hydrogen, (C 1 -C 6 )-alkyl-CO-0-(C 1 -C 4 )-alkyl- or (C^CeJ-alkyl which 
is unsubstituted or is substituted by a radical selected fpm the group 
consisting of hydroxyl, (C 1 -C 4 )-alkoxy, (C r C 4 )-alkyl-S(0)^ -NR 7 R 7 and 
N + R 7 R 7 R 7 Q", where R 7 , R 7 ' and R 7 " independently of one another are 
hydrogen, (C^CeJ-alkyl, (C 5 -C 14 )-aryl or (C 5 -C 14 )-aryl-(Cyb 6 )-alkyl- and Q" is a 
physiologically tolerable anion, or in which R 4 is one o/the radicals 



-O 



CH, 



CH, 



CH 




O 




3 

OH 




OH 



OH 



in which the bonds, via which the/radicals are bonded, are indicated by 
dashed lines; 

R 5 is (C^C^-alkyl, (C 3 -C 2 jf-monocycloalkyl, (Cs-C^-bicycloalkyl, (C 5 - 
C 20 )-tricycloalkyl, (C 6 -C 14 )-aryl, (£ 5 -C 14 )-heteroaryl, (Ce-C^-aryKC^CeJ-alkyl- 
or (C 5 -C 14 )-heteroaryl-(C 1 -C e )-allft'l-, wherein one or more carbon atoms of the 
alkyl radical, the monocycloaikyl radical, the bicycloalkyl radical and the 
tricycloalkyl radical is optionally replaced by identical or different atoms 
selected from the group consisting of nitrogen, oxygen and sulfur, and 
wherein the aryl radical./the heteroaryl radical, the alkyl radical, the 



monocycloaikyl radical, the bicycloalkyl radical and the tricycloalkyl radical 
each is unsubstituted or is substituted by one, two or three radicals R 3 ; and 

R 6 is hydrogen, ((/-C 6 )-alkyl-0-CO-, hydroxyl, (C^CeJ-alkyl-O-CO-O- or 

nitro; 
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in all its stereoisomeric forms and mixtures thereof in ?ll ratios, and its 
physiologically tolerable salts and prodrugs. 

2. A compound according to claim 1 , wherein 

R 1 and R 2 are hydrogen or together are a saturated or unsaturated 
bivalent (C 2 -C 5 )-alkylene radical, wherein the (C 2 -Gf 5 )-alkylene radical is 
unsubstituted or is substituted by a radical selected M>m the group consisting 
of halogen, (C^CeJ-alkyl, (CVCJ-alkoxy, (C 6 -C 14 )/£ryl, (Ce-C^-aryHCVCe)- 
alkyl-, (C 5 -C 14 )-heteroaryl, (C 5 -C 14 )-heteroacyi-(C r C 6 )-alkyl-, (C 3 -C 12 )- 
cycloalkyl, (Ca-C^J-cycloalkyl-fC^CeJ-alkyl- apfd oxo, and where a 5- 
membered to 7-membered saturated or/ unsaturated ring which is 
unsubstituted or substituted by R 3 and ywhich is a carbocyclic ring or 
heterocyclic ring containing one or two ringnitrogen atoms, is optionally fused 
to a carbon-carbon bond in the (C 2 -C/-a|Kylene radical; 

R 3 is (C r C 10 )-alkyl, (C 3 -C 20 )JQQhfccycloalkyl l (C 5 -C 20 )-bicycloalkyl, (C 5 - 
C 20 )-tricycloalkyl, (C r C 8 )-alkoxy, (cf o( 4 )-aryl, (C 5 -C 14 )-heteroaryl, (C 6 -C 14 )- 
aryKCVC^-alkyl-, (Cs-C.J-heteroa^l-CC^^J-alkyl-, halogen, trifluoromethyl, 
cyano, oxo, -N((C r C4)-alkyl) 2 or -MH-CO-CCr^J-alkyl; 

R 4 is hydrogen or (C^Cg/alkyl which is unsubstituted or is substituted 
by a radical selected from the group consisting of (C r C 4 )-alkoxy, (C r C 4 )- 
alkyl-S(0) 2 - and NR 7 R 7 , whepe R 7 and R 7 ' independently of one another are 

hydrogen or (CVCJ-alkyl; 

R 5 is (C^C^J-alkyl, /(C 3 -C 20 )-monocycloalkyl, (C 5 -C 20 )-bicycloalkyl, (C 5 - 
C 20 )-tricycloalkyl, (C B -C 14 )Aryl f (C 5 -C 14 )-heteroaryl, (Cg-C^^aryl-CC^CeJ-alkyl- 
or (C 5 -C 14 )-heteroaryl-(cic 6 )-alkyl-, wherein the aryl radical, the heteroaryl 
radical, the alkyl radicaK the monocycloalkyl radical, the bicycloalkyl radical 
and the tricycloalkyl radical each is unsubstituted or is substituted by one, two 
or three radicals R 3 ; arid 
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R 6 is hydrogen or (C r C 6 )-alkyl-0-CO-. / 

3. A compound according to claim 1 , wherein 

R 1 and R 2 are hydrogen or together are a Saturated or unsaturated 
bivalent (C 2 -C 4 )-alkylene radical, wherein the fi6 2 -C 4 )-alkylene radical is 
unsubstituted or is substituted by a radical selected from the group consisting 
of halogen, (C r C 6 )-alkyl, (C^CeJ-alkoxy, (C 6 -a 4 )-aryL (C 6 -C, 4 )-ary\-(C r C 6 y 
alkyl-, (C 5 -C 14 )-heteroaryl, (Cs-C^J-heter/aryl-CCrCeJ-alkyl-, (C 3 -C 12 )- 
cycloalkyl, (C 3 -C 12 )-cycloalkyl-(C 1 -C 6 )-alkyl- yand oxo, and wherein a 5- 
membered to 7-membered saturated yor unsaturated ring which is 
unsubstituted or is substituted by R 3 a/d which is a carbocyclic ring or 
heterocyclic ring containing one orflto nng nitrogen atoms, is optionally fused 
to a carbon-carbon bond in the (g 2 -CJ)^alkylene radical; 

R 3 is (C r C 4 )-alkyl, (C 3 -^ 0 )-^6nocycloalkyl, (C 5 -C 12 )-bicycloalkyl, (C 5 - 
C 12 )-tricycloalkyl (C r C 4 )-alkoxy, /c 6 -C 14 )-aryl, (Cg-C^^aryl-CC^^J-alkyl-, 
halogen, trifluoromethyl, cyano, pxo, -N((C r C 4 )-alkyl) 2 or -NH-CO-(C r C 4 )- 
alkyl; / 

R 4 is hydrogen or (C r C 6 yalkyl; 

R 5 is (C^C^J-alkyl, (Cjc 15 )-monocycloalkyl, (C 5 -C 15 )-bicycloaIkyl, (C 5 - 
C 15 )-tricycloalkyl, (C 6 -C u )-aryf, (C 5 -C 14 )-heteroaryl, (C 6 -C 14 )-aryl-(C r C 6 )-alkyl- 
or (Cs-C^J-heteroaryl-ICt-Cij-alkyl-, wherein the aryl radical, the heteroaryl 
radical, the alkyl radical, tpe monocycloalkyl radical, the bicycloalkyl radical 
and the tricycloalkyl radical each is unsubstituted or is substituted by one, two 
or three radicals R 3 ; and/ 

R 6 is hydrogen of (C r C 4 )-alkyl-0-CO-. 
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4. A compound according to claim 1 , wherein 

R 1 and R 2 are hydrogen or together are a satiated or unsaturated 
bivalent (C 2 -C 3 )-alkylene radical, wherein the (C^C 3 )-alkylene radical is 
unsubstituted or is substituted by a radical selected/from the group consisting 
of halogen, (C r C 6 )-alkyl, (C.-CeJ-alkoxy, (C 6 -Ci)-aryl f (C 6 -C u yaryHC r C 6 )- 
alkyl-, (C 5 -C 14 )-heteroaryl, (Cs-C^J-hetero/ryl^C^CeJ-alkyl-, (C 3 -C 12 )- 
cycloalkyl, (C 3 -C 12 )-cycloalkyl-(C r C 6 )-alkyl- arid oxo, and wherein a 5- 
membered to 7-membered saturated of unsaturated ring which is 
unsubstituted or is substituted by R 3 anya which is a carbocyclic ring or 
heterocyclic ring containing one or two ring nitrogen atoms, is optionally fused 
to a carbon-carbon bond in the (C 2 -C 3 )-alkylene radical; 

R 3 is (C r C 4 )-alkyl f (C 3 -C 10 )-mo/ocycloalkyl, (C 5 -C 12 )-bicycloalkyl, (C 5 - 
C 12 )-tricycloalkyl (CVCJ-alkoxy, (C 6 -a 4 )-aryl, halogen, trifluoromethyl, cyano, 
oxo, -N((C r C 4 )-alkyl) 2 or -NH-G<5W-C 4 )-alkyl; 

R 4 is hydrogen or (C A -£j-a\$/\; 

R 5 is (C^C^J-alkyl, fcf6Xmonocycloalkyl, (C 5 -C 15 )-bicycloalkyl, (C 5 - 
C 15 )-tricycloalkyl, (C B -C u ylw\, jjc 5 -C 14 )-heteroaryl, (C 6 -C 14 )-aryl-(C r C 6 )-alkyl- 
or (Cs-C^J-heteroai^l^C^CeJ-aflkyl-, wherein the aryl radical, the heteroaryl 
radical, the alkyl radical, the/monocycloalkyl radical, the bicycloalkyl radical 
and the tricycloalkyl radical each is unsubstituted or is substituted by one, two 
or three radicals R 3 ; and / 

R 6 is hydrogen or (C^CJ-alkyl-O-CO-. 

5. A compound according to claim 1 , wherein 

R 5 is (C 6 -C 14 )-ar?yl or (C 5 -C 14 )-heteroaryl, where the aryl radical and the 
heteroaryl radical each is unsubstituted or is substituted by one, two or three 
identical or differentiradicals R 3 ; and 



R 3 is (CVC^-alkyl, (C 3 -C 20 )-monocycloalkyl, (Cg-C^-bicycloalkyl, (C 5 - 
C 20 )-tricycloalkyl, (C^CsValkoxy, (C 6 -C 14 )-aryl, (Ce-CyJ-aryl^Cr^^alkyl-, (C 5 - 
C 14 )-heteroaryl, (Cs-C^J-heteroaryl^C^^^alkyl-, /halogen, trifluoromethyl, 
cyano, hydroxy!, oxo, nitro, amino, -NH-(C l7 C 4 )-alkyl, -N((C 1 -C 4 )-alkyl) 2f 
-NH-CO-(C r C 4 )-alkyl, or -CCKCVCJ-alkyL 



radical. 



A compound according to claim 1, wherein R 5 is a naphthyl 



7. A compound according to <&laim 1, wherein said compound is 2- 
(R 5 -sulfonylamino)-3-(4-(2-(1,4,5,6-tefr^ 

benzoylamino) propionic acid wherein the 2-(R 5 -sulfonylamino) substituent is 
selected from the group consisting of benzenesulfonylamino, 4-(n- 



propyl)benzenesulfonylamino 4 
trimethylbenzenesulfonyla 
butoxy)benzenesulfonylami 
chlorobenzenesulfonylamino, 




-tert-butylbenzenesulfonylamino, 2,4,6- 
4-methoxybenzenesulfonylamino, 4-(n- 
3-chlorobenzenesulfonylamino, 4- 
3-trifluoromethylbenzenesulfonylamino, 4- 



trifluoromethylbenzenesulfonvlamino, 4-acetylaminobenzenesulfonylamino, 2- 
cyanobenzenesulfonylaminp, naphthalene-1 -sulfonylamino, naphthalene-2- 
sulfonylamino, bipherwl-4-sulfonylamino, thiophene-2-sulfonylamino, 
quinoline-8-suifonylamino( methanesulfonylamino, propane-1 -sulfonylamino, 
propane-2-sulfonylamino, butane-1 -sulfonylamino, 2-methylpropane-1 - 
sulfonylamino, / chloromethanesulfonylamino, 2,2,2- 

trifluoroethanesulfonWamino, 7,7-dimethyl-2-oxo-bicyclo[2.2.1]hept-1- 
ylmethanesulfonylamino and 2-phenylethenesulfonylamino, or a stereoisomer 
or mixture of stereoisomers in any ratio, or a physiologically tolerable salt or 
prodrugs thereof. 
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8. A compound according to claim 1, wherein said compound is 
(2S)-2-(naphthalene-1 -sulfonylamino)-3-(4-(2-(1 ,4,5^6-tetrahydropyrimidin-2- 
ylcarbamoyl)-ethyl)benzoylamino)propionic acid/or a physiologically tolerable 
salt or prodrug thereof. / 

9. A compound according tar claim 1, wherein said compound is 
(2S)-2-(naphthalene-1-sulfonylai^^^ 

ylcarbamoyl)-ethyl)ben2oylamiRp^opionic acid, or a (C^CJ-alkyl ester 
thereof, or a physiologically tolerable salt of said acid or ester thereof. 

10. A compouncr according to claim 1, wherein said compound is 
(2S)-2-(naphthalene-1^lfonylamino)^ 

ylcarbamoyl)-ethyl)h^zoylamino)prop — -ethyl ester, or a 
j3hYsiolocdca l]\U^ 

11. A process for the preparation of a compound having the general 
formula I, 



°v / — N 

. >-T H 



R— O NH 

/ 

so 2 




o 

{ N-R 1 



^ 2 

N-R 

U 
R 



wherein: 

R 1 and R 2 independently of one another are hydrogen or (C^CeJ-alkyl 
which is unsubstituted or substituted by R 3 , or in which the radicals R 1 - and 
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R 2 - together are a saturated or unsaturated bivalent (C 2 -C 9 )-alkylene radical 
which is unsubstituted or is substituted by one or more groups from the group 
consisting of halogen, (C^CeJ-alkyl, (C^CeJ-alkoxy, (C 6 -C 14 )-aryl, (C 6 -C 14 )-aryl- 
(CVCJ-alkyl-, (C 5 -C 14 )-heteroaryl, (Cg-C^J-heteroaryKCVCeJ-alkyl-, (C 3 -C 12 )- 
cycloalkyl, (Cg-C^J-cycloalkyl^C^CeJ-alkyl- and oxo, where a 5-membered to 
7-membered saturated or unsaturated ring which is unsubstituted or is 
substituted by R 3 and which is a carbocyclic ring or a heterocyclic ring 
containing one or two ring nitrogen atoms, can be fused to a carbon-carbon 
bond in the (C 2 -C 9 )-alkylene radical; 

R 3 is (CVC^-alkyl, (C 3 -C 20 )-monocycloalkyl, (Cg-C^-bicycloalkyl, (C 5 - 
C 20 )-tricycloalkyl, (C r C 8 )-alkoxy, (C 6 -C 14 )-aryl, (Ce-C^-aryHCVCJ-alkyl-, (C 5 - 
C 14 )-heteroaryl, (Cg-C^-heteroatyHCVCJ-alkyl-, halogen, trifluoromethyl, 
cyano, hydroxyl, oxo, nitro, amino, -NI-HCVCJ-alkyl, -NftCVCJ-alkyl)^ 
-NH-CCHCVC^-alkyl, or -CCKCVCJ-alkyl; 

R 4 is hydrogen, (C 1 -C 6 )-alkyl-CO-0-(C 1 -C 4 )-alkyl- or (C^CeJ-alkyl which 
is unsubstituted or is substituted by a radical selected from the group 
consisting of hydroxyl, (CVCJ-alkoxy, (C 1 -C 4 )-alkyl-S(0) 2 -, -NR 7 R 7 and - 
N + R 7 R 7 R 7 " Q", where R 7 , R 7 ' and R 7 " independently of one another are 
hydrogen, (CVCy-alkyl, (C 5 -C 14 )-aryl or (Cg-C^-aryKCVC^-alkyl- and Q" is a 
physiologically tolerable anion, or in which R 4 is one of the radicals 
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in which the bonds, via which the radicals are bonded, are indicated by 
dashed lines; 

R 5 is (CVCsoJ-alkyl, (C 3 -C 20 )-monocycloalkyl, (C 5 -C 20 )-bicycloalkyl, (C 5 - 
C 20 )-tricycloalkyl, (C 6 -C 14 )-aryl, (C 5 -C 14 )-heteroaryl, (Cg-C^J-aryl^CrCeJ-alkyl- 
or (C 5 -C 14 )-heteroaryl-(C 1 -C 6 )-alkyl- l wherein one or more carbon atoms of the 
alkyl radical, the monocycloalkyl radical, the bicycloalky! radical and the 
tricycloalkyl radical is optionally replaced by identical or different atoms 
selected from the group consisting of nitrogen, oxygen and sulfur, and 
wherein the aryl radical, the heteroaryl radical, the alkyl radical, the 
monocycloalkyl radical, the bicycloalkyl radical and the tricycloalkyl radical 
each is unsubstituted or is substituted by one, two or three radicals R 3 ; and 

R 6 is hydrogen, (C.-CJ-alkyl-O-CO-, hydroxyl, (C r C 6 )-alkyl-0-CO-0- or 

nitro; 

in all their stereoisomeric forms and mixtures thereof in all ratios, and 
their physiologically tolerable salts and their prodrugs, <~ 
' comprising linking two or more fragments which can be derived 
retrosynthetically from the compound of formula I. , 

12. A process according to claim 11, comprising reacting a 
carboxylic acid or a carboxylic acid derivative of formula II, 
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wherein R 4 and R 5 are defined as in claim 1 1 , or alternatively functional 
groups are present in the form of precursors or in protected form, and X is a 
nucleophilically substitutable leaving group; 

with a guanidine or guanidine derivative of the formula III, 



N — R 1 



si 



h 2 n — <y 

N — R 2 I" 
R 6 

wherein R\ R 2 and R 6 are defined as in claim 11, or alternatively functional 
groups are present in the form of precursors or in protected form. 



13. A pharmaceutical composition comprising at least one 
compound according to claim 1 and a pharmaceutical^ acceDj#Dle carrier. 

14. A pharmaceutical composition comf^rising at least one 
compound according to claim 10 and a pharmacemically acceptable carrier. 

1 5. A method of treating^Hbrev^nting a disease characterized by or 
influenced by an interaction bet&edn/a vitronectin receptor and a ligand in 
cell-cell interaction processes or c^ll-matrix interaction processes comprising 
administering to a subject in need thereof a compound according to claim 1 . 



16. A method of inhibiting bone resorption comprising administering 
to a subject in need thereof a compound according to claim 1 . 
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17. A method of treating or preventing osteoporosis, hypercalcemia, 
or osteopenia comprising administering to a subje^ in need thereof a 
compound according to claim 1. 

18. A method of inhibiting tumor growth/or metastasis comprising 
administering to a subject in need thereof a compound according to claim 1 . 



Q 
if* 



19. A method of treating or preventing inflammation, cardiovascular 
disorders, restenosis, arteriosclerosis, Nephropathies or retinopathies 
comprising administering to a subject in nped thereof a compound according 
to claim 1 . 

20. A method of affecting an interaction between a vitronectin 
receptor and a ligand in ceffRoell interaction processes or cell-matrix 
interaction processes comprising iontacting a compound according to claim 1 
with the surface of a cell (mat expresses said receptor, wherein said 
compound binds to said receiptor, thereby affecting the interaction of said 
receptor and said ligand. 



21. A method ©f affecting an interaction between a vitronectin 
receptor and a ligand' in cell-cell interaction processes or cell-matrix 
interaction processes According to claim 20, wherein said effect is the 
inhbition of said cell'/ ability to bind said ligand and wherein said ligand is 
bone matrix. 



22. A rrjethod of affecting an interaction between a vitronectin 
receptor and ligand in cell-cell interaction processes or cell-matrix 
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interaction processes according t^Wim 20, wherein said method is carried 
out in vitro. r / 
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